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(54) A method of oofistruetJng a thin fifan minor 

(57) A method of constructing a thin film mlmsr, 
which method comprises: 

(i) provkllng a suction chamkwr mnth edges (4) 
which lie on a required min-or surface; 

(ii) providing tensioning means which is forced Into 
contact with tilm (8) adjacent to at least one of the 
edges cf the suction chamber such that tension in 
the fibn psmllel to the edge is increased; and 



(iii) providing holding nrteans (12) for 

(a) holding the tensioning means (1 0); 

(b) looal^ adjusting holding pressure 
on thetensionhg means (10); and 

(c) feeding the tensioning means (10) 
Into position after the film (8) has been 
attached to the suction chamber (2). 
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Descfliitfon 

PXXM] Vus invantion relates to a method of construct- 
ing a thin fDm minor 

[0002] The use of thin fUm mirrors in farge types of 
visual display apparatus is well known. Thus, for exam- 
ple, ft is wen known to use thin film mimor^ of a concave 
near-spherical torn in coBlmaied displays for use in elm- 
ulatoTB. THe simulators may be used for a wkle variety 
of purposes including training, research, leisure and en- 
tertainment 

t0OO3] The thin ram rrivrors are usually constructed by 
fodng the film across an open face of an otherwise en- 
closed chamber. The edges of the ehamfc>er to which the 
film is attached lie on the surface of the desired minor 
sheyje. In the case of sITnuiatDr display apparsius, the 
mmnor chamber is usually part of a sphere which Is 
bounded at its top and bottom by lines of latitude. Left 
and right hand ends of the mirror chamber may be lines 
of longitude or more complicated amangements. 
[0004] When first applied, the fiim is l^ly tensioned 
such that it forms part of the frustum of a cone. The 
chamberlsthen partially avacuated, and the greater ex- 
ternal air pressure then forces the film into the desired 
mirror shape. The accuracy of the mirror shape is a ma- 
jorfactor in the quality of thie image provided by the dis- 
play apparatus. The chamber edges, the means by 
whk:h the Him is attached to the chamber edges, and 
how the film stretches as the chanr4>er is aivacuaiad, ane 
allfacEois whichaffectthetinalshapeof theminfor. Var- 
ious methods are known for improving the accuracy of 
the min^r shape In these areas. 
[0005] It Will be appreciated that the film must stretch 
in going from a cone to a sphere, in vertical sectton, the 
fSmmustati^fnmastmightiirietoadrcuiaraie. In 
hortzomal section, tha film must stretch from a circular 
arc to a longer cffcular arc. liowever, where the film a^ 
taches to the fixed chamber edges, the film cannot 
stretch parallel to the edge. Thus, the stretch is nor unl- 
formacmssthefibn. Thereckicedsnetch neartheedges 
of the film results m locaHy iowertension in the film, and 
a departure from the ideal shape. In vertical section, the 
fiimfonowea 1>athtUb"curve> with a good curvature over 
the oentFal region hut sharply changing curvaium near 
the edges. 

[0006] A known process to Improve the mirrar edge 
accuracy is {q over-sUetch the nim inlUally, for up to a 
few hours, before relaxing the film to Its design position. 
However, this sdll leaves a eignifioant band of poor mir^ 
ror around the edge. This band of poor mirror results In 
objeccionable distortion in the image of the (fisplay ap- 
paratus. To produce an aoccptatrie mirror, it Is thoroforc 
necessary to make the mirror taigor and then cover isp 
the poorec^. thereby leaving the required areaof use- 
able mirror in the center. 

pnOT] ltwlttbB^3preoiatedthat« as thedlsplay appa- 
ratus becomes larger, it t^ecomes more costly to m^nu- 
factufs the display apparatus. Also, the greater mass of 



the display apparatus Imposes an increasing load on 
support parts of the display apparatus. Still further, since 
the displey apparatus ts usuai^ mounted on some kind 
of motion system, the motion system expands, requiring 

^ a larger and mote expensive building to house the dis- 
play apparatus, for example a sffnulator. Film of ade- 
quate quality is only available up to a certain width, end 
this also limits the size of the display apparatus. Such 
fimitatlons usually result In compromises in the sl2e of 

iO the .covered edge, so that some distortion is still seen 
arourtd the edge of the Image. Vertieal nnearity of the 
image may also t>e compromised. 
[0008] It is an aim of the present invention to provide 
a method of constructing athin fibn mirror, whteh method 

t5 results in a thin film mirror having an impnivBd edge 
quaBty without the need for a substantial increase In the 
size of the thin flfrn mlnx>r. 

[0009] Accordingly, the presem invention provides a 
method of consliucting a thin fRm mim>r, which method 
^ comprises: 

(i) providing a suction chamber wilh edges which lie 
on a required minor surface; 
(iQ provtd/ng tensioning means which is forced Into 
25 contact with film adfacent to at least one of the edg- 
es of the suction chamber such that tension in the 
film paraflel to the edge is increased; and 
(iS) providing holding means for 

so (e) holding the tensioning meaitt; 

(b) locally acQusting holding pressure on the 
tensioning means; and 

(c) feeding the tensbning means into position 
after the fQm has been attached to the suction 

^ chamber. 

{00101 The nnethod of the present invention is able to 
provide a thin film rrarror has^g an unproved edge qual- 
ity, v^out the need to substantially increase the size of 

^ the thin film mirror. 

[0011] The method of constructing the thin film mirror 
may beone in which thetensionlngmeans is a rod. Pref- 
erably the md Is of drcularcross section but the rodmay 
be of any suitable and appropriate cross secdonai shape 

^ If desired, for example rec^ngular, square, elitpttoal, tri- 
angular, or combinations of shapes. Generally the ten- 
sioning means should present a smooth face lo the ram 
60 ae not to damage the film. Where the tensioning 
means Is a rod of clicuiar cross section, then the rod 

so may be a tube or a solid rod. The tensioning means may 
be semi-rigrd, for exarnplo a semi-rigid tube. 
|]oai2] The holding means may have a first portion fbr 
extendbig over the tensioning means, and a second por- 
tion for extending under the suction chamber. The hokl- 

ss ing means may be of any suitable and epproprfate 
shape. The holding mane m^y operate like a damp. 
[0013] The present invention also providefi a thin film 
minror %irhen produced by the method of the Invention. 
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[0014] Embodiments of the invention wiri now be dd- 
ecribed solely by way of examptd find wfth reference to 
the accompanying drawings in which: 

Rfiure 1 is a ofoss section of a known suciioncham- s 
ber In use for producing a thin film mirror; 
Figure 2 is an enlargement of the lower part of the 
known suction chamber shown in Figure 1 and 
shows in more detail how mirror film is attached to 
an edge of the suction chamber; io 
Rgum 3 rs a view similar to Rgure 2 but shows how 
the method of the present invention Is used to attach 
minor film to the suction ohanrtber; and 
Rgure4lsa vtewslmilarto Rgured and shows how 
the m^hod of the present invention is used to in- is 
oreese tension in the minor film paiallelio the edge. 

poi5| Refentng to Figures 1 and 2, ihere Is shown a 
known sucibn chamber 2 having atlachmeni edges 4 
which He on a required mirror suifiaoe. Mirror film 6 Is ^ 
secured to the attachment edges 4 and It is ightly ten- 
sioned such that it forms part of the frustum of a cone. 
The suction chamber 2 is then partially evacuated and 
tho greater external air pressure fomee tho mfrrorfllm 6 
into an appreadmately spherical shape 8. As mentioned ^ 
above, the accuracy of the mirror shape is a majorfactor 
in the quality of the image provided wtien the produced 
thin fQm mirror i$ used In large scale display appare^tus 
such for ex^ple as simulatois used for training, re- 
search, leisure or entertainment Figure 2 shows how 30 
the mirror film 6 is attached to the lower edge 4 of the 
suction chamber2. 

[0016] in the method of constructing the thin film mir- 
ror shown in Figures 1 and 2, the mirror film 6 must 
stretch In going from a cone to a sphere. In vertical sec^ ^ 
tlon. the mifforfftm 6 must stretch from a straight line to 
e dicvlar arc. In horizontal section, the minortllm 6 must 
stretch from adncuier arc to a tonger circular aro. Where 
the ittintH-fiim 6 is attached to the edges 4, the mirror 
film 6 cannot stretch parallel to the edges 4. Thus the 40 
stretch Is not unifonn across the mirror film 6. This re- 
duced stretch near the edges of the min^rfilm 6 results 
In locally lower tension In the film, and a departure from 
the ideal shape. 

[QDIT] Referring now to Rgure 3, thei^ is shown the 
suction chamber 2. the min^r film 6, tenskmkig means 
In the fonn of a semi-rigid lube 10, and hokiing means 
in the fonn of a clamp 12. As shown, the damp 12 has 
a first portion for extending over the tube 1 0, and a see- 
end poitton for extending under the suction chamber 2. ^ 6. 
WSh the method of the invention es shown m Rguie s, 
tho tube 1 0 is just in contact with tho minror film 6 a^ja- 
oent at least one of the edges 4 of the suction chamber 2. 
[0018] With the method of the invention as shown in 
Rgure a, the tub© 10 is fo«ed into contact with mintir 55 
film 14 adjaoem at least one of the edged4 of the suction 7. 
chamber 2> such that In horizontal sectton the tube 10 
is fed in to a longer circular arc, and such that tension 



In the mirror film 14 parallel to the edge 4 is incre;)sed. 
The damp 12 holds the tube 10 in position. The dan^ 
12 is avaiiabte for locally adjusting damping pnsssure 
on the tube 1 0 such thai local tension ih the mirror film 
1 4 paiBllet to the e4ge 4 ts adjusted. 
(0019] ft is to be appreciated that the embodinoents of 
the inventton described above with reference to the ac- 
companying drawings have been given by way of exanh 
pie only and that modrTications may be effeaed. Thus, 
for example, a different type of holding means to the 
clamp 12 may be employed. Also, a different^ often* 
sioning means to the semi-rigid tube 10 may be em- 
ployed so that, for example^ the tensioning means may 
be solid ratherthan hollow. 



Ctaims 

1. A m^hod of constructing a ihin lilm minor, which 
method conprises: 

(I) pmvlding a suction chamber with edges 
whtoh lie on a required minor surlaoe; 
(fl) providr^ tensioning means which is forced 
into contact with film acQacentto at least one of 
the edges of the suction chambersuch that ten- 
sion in the film parallel to the edge is tncieased; 
and 

(ui) piiovidlng holding means for 

(a) hokling the tensioning means; 
Oa) locally adjusting holding pressure on 
the tensioning means; and 
(c) feeding the tensioning means into posi- 
tion after the film has been attached to the 
suctton chamber. 

2. A method according to daiml in which thetensibn- 
ing means t$ a rod. 

3. A method according to claim 2 In which the rod is 
of circular cross section. 

4. Am^hodaooofdlngtoclaimSinwhtehtheradisa 



5« A nieihod according to claim 4 in whch the tube b 
a semi-rigid tube. 



A method according to any one of the preceding 
claims in which the holding means has afiist portion 
for extending over the tensioning means, end a sec- 
ond portk>n for extending under the suctbn cham- 
ber. 

A thin film mirror when produced ijy a method ac- 
cording to any one of the prececfing clakns. 
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(54) Am^hodofeoiistnietingathinfnmiirinor 

(57) A method of oonstmcdhg a thin film minof, 
which method comprisea: 

(0 providing a suction chamber (2) wfth edges (4) 
which Ke on a required min^or surface; 
(ii) providing tenaloning means which h forced into 
contact With film (8) a^aoent to at least one ofthe 
edges of ttie suction chamiser such that tension tn 
the film paraflel to the edge is Increassd; and 



(ill) providing holding means (12) for 

(a) holding the tensioning means (10); 

(b) locally adjusting holding prassure 
on the tensk>nlng means (10); and 

(c) feeding the fenslor^ means (1 0) 
into position alter thefnm (^ has been 
attached to the suction chamber (2). 
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